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Description 
Microwave heating apparatus 



Technical Field 

The present invention relates to a microwave heating apparatus for heating a 
heating object such as food or the like by a microwave (high frequency electromagnetic 
wave), particularly relates to an improvement in realizing small-sized formation of the 
apparatus by enabling to arrange a waveguide having a length in an axial direction equal to 
or larger than a wavelength of a microwave in the waveguide at an upper portion of a 
heating chamber to thereby save a space thereof while restraining a deviation in an electric 
field intensity distribution bringing about an unevenness in heating. 

Background Art 

A microwave heating apparatus of this kind is generally constituted to include a 
heating chamber containing an object to be heated, a magnetron for oscillating a 
microwave, an electricity feeding port formed at a wall face of the heating chamber from 
which the microwave is radiated into the heating chamber, a waveguide for guiding the 
microwave to the electricity feeding port. A position of arranging the electricity feeding 
port and a mode of the electricity feeding port are devised in order to prevent an 
unevenness in heating from being brought about by reducing a deviation in an electric field 
intensity distribution at inside of the heating chamber 

As a position of arranging the electricity feeding port, any of inner wall faces 
partitioning the heating chamber is selectable and heretofore, there have been proposed 
various constitutions of a constitution of providing the electricity feeding port at a side wall 
of the heating chamber, a constitution of providing the electricity feeding port at a bottom 
wall of the heating chamber, a constitution of providing the electricity feeding port at a 
ceiling wall of the heating chamber and so on. 

Further, generally, it is difficult to resolve the deviation in the electric field 
intensity distribution at inside of the heating chamber by simply providing the electricity 
feeding port and in order to resolve occurrence of the unevenness in heating caused by the 
deviation in the electric intensity distribution, it is dispensable to mount rotating means 
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(stirrer) for stirring the microwave or a turntable for turning the object at inside of the 
heating chamber and by mounting these, the apparatus tends to be large-sized. 

In a market of the microwave heating apparatus in recent times, small-sized 
formation is required. Hence, there has been intensively carried out a research of 
5 achieving small-sized formation by omitting to mount the stirrer or the turntable by 
arranging the electricity feeding port at the ceiling wall of the heating chamber. 

Fig. 7 shows a microwave heating apparatus of a background art arranged with an 
electricity feeding port constituting a port of radiating a microwave at a ceiling wall of 
heating chamber (refer to, for example, JP-A-57-103292). 

10 Fig.7 is a sectional view viewing a microwave heating apparatus 1 disclosed in 

jP-A-57- 103292 as mentioned above, from a front side, and the microwave heating 
apparatus 1 is constituted to include an external cabinet 3, a heating chamber 5 for 
containing an object such as food or the like to be heated, a magnetron 7 for oscillating a 
microwave, an electricity feeding port 9 formed at a ceiling wall 11 of the heating chamber 

15 5 from which a microwave is radiated into the heating chamber 5, and a waveguide 13 for 
guiding the microwave oscillated from an antenna 12 of the magnetron 7 to the electricity 
feeding port 9. 

The magnetron 7 is arranged on a right outer side of the heating chamber 5 and 
attached to a base end of the waveguide 13 in an attitude of directing the antenna 12 
20 upwardly. 

The illustrated waveguide 13 is constituted by a shape of a straight pipe having a 
rectangular section and is provided with a length from a surrounding of the antenna 12 to 
the electricity feeding port 9. 

Meanwhile, when a wave length of the microwave propagated at inside of the 
25 wave guide 13 is designated by notation A,g, in order to eflficiently radiating the microwave 
from the electricity feeding port 9, with regard to a length in an axial direction of the wave 
guide 13, it is preferable to constitute a distance between the antenna 12 of the magnetron 
7 and a center of the electricity feeding port 9 by A,g/2 multiplied by an integer. Further, 
in order to restrain a deviation in an electric field intensity distribution bringing about a 
30 nonuniformity in heating, it is preferable to make the electricity feeding port as proximate 
to a center of the heating chamber as possible. 

However, according to the wave guide 13 in the shape of the straight pipe as 
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shown by Fig. 7, in the case in which a width dimension of the heating chamber 5 is 
designated by notation Wi, and a distance from a right side wall 15 of the heating chamber 
5 to the center of the electricity feeding port 9 is designated by notation Li, when with 
regard to the length in the axial direction of the wave guide 13, the distance between the 
5 antenna 12 and the center of the electricity feeding port 9 is constituted by 3/2 X,g, a 
clearance is produced between the magnetron 7 and the right side wall 15. 

The clearance becomes a wasteful space and therefore, although various methods 
have been adopted in order to prevent the wasteful space, first, when the magnetron 7 is 
shifted to a left side of the drawing, the distance between the antenna 12 and the center of 
10 the electricity feeding port 9 is shifted from A,g/2 multiplied by an integer. 

Second, when the magnetron 7 and the wave guide 13 and the electricity feeding 
port 9 are simultaneously shifted to the left side of the drawing, the electricity feeding port 
9 is shifted from the center of the heating chamber 5. 

Third, when the right side wall 15 of the heating chamber 5 is shifted to a right 
15 side of the drawing, the electricity feeding port 9 is similarly shifted from the center of the 
heating chamber 5. 

Fourth, although it is conceivable to shift a left side wall of the heating chamber 5 
to the left side simultaneous with the third method, in such a method, the width dimension 
Wi of the heating chamber 5 is increased. 
20 Further, a height of the wave guide 13 needs to be equal to or larger than a length 

of the antenna 12 and there also poses a problem that an increase in a height dimension Hi 
of the wave guide 13 gives rise to an increase in the dimension in a height direction of the 
apparatus. 

The invention has been carried out in view of the above-described problem and it 
25 is an object thereof to provide a microwave heating apparatus capable of restraining a 
deviation in an electric field intensity distribution causing to bring about a nonuniformity 
in heating by eliminating a wasteful space between a magnetron and an outer side face of a 
heating chamber and setting an electricity feeding port at a center in a width direction of 
the heating chamber even when a distance between an antenna and a center of the 
30 electricity feeding port is set to a half of a wave length of a microwave at inside of a wave 
guide multiplied by an integer with regard to a length in an axial direction of the wave 
guide, capable of shortening a height dimension of the apparatus by contracting a height 
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dimension of the wave guide along a direction of projecting an antenna of the magnetron 
and capable of realizing small-sized formation of the apparatus while restraining the 
nonuniformity in heating caused by a deviation in a position of mounting the electricity 
feeding port from being brought about. 

5 

Disclosure of Invention 

In order to achieve the above-described object, as described in Claim 1, a 
microwave heating apparatus according to the invention is characterized in a microwave 
heating apparatus for radiating a microwave oscillated from a magnetron to a heating 

10 chamber via a wave guide, wherein an electricity feeding port constituting a port of 
radiating the microwave is provided at a ceiling wall of the heating chamber, and the wave 
guide is formed in an L-like shape including a side wave guide extended upwardly along 
an outer side face of the heating chamber and an upper wave guide extended from an upper 
end of the side wave guide to the electricity feeding port along an outer face of the ceiling 

15 wall. 

According to such a constitution, a distance between the antenna of the magnetron 
and a center of the electricity feeding port can easily be changed by only changing a 
position of the magnetron and a length of the side wave guide in an up and down direction 
and therefore, even when a width dimension of the heating chamber is any dimension, the 

20 distance can be selected to be a half of a wave length in the wave guide multiplied by an 
integer without including a wasteftil space. 

Further, in order to achieve the above-described object, the microwave heating 
apparatus described in Claim 2 is characterized in that an antenna of the magnetron is 
arranged to be directed to a side of the heating chamber and to be opposed to the side wall 

25 and the side wall is formed with a bulged portion bulged to an inner side of the chamber 
for avoiding interference with the antenna in the microwave heating apparatus described in 
Claim 1. 

According to the microwave heating apparatus constituted in this way, a height 
dimension of the wave guide at the surrounding of the antenna of the magnetron is 
30 substantially constituted by adding a height dimension ha of the bulged portion of the side 
wall of the heating chamber to an actual height dimension h2 of the wave guide, the actual 
height dimension h2 per se of the wave guide can be shortened to a value smaller than a 
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value of a length of projecting the antenna of the magnetron, thereby, a height dimension 
of the apparatus can be shortened by contracting a dimension of the wave guide along the 
direction of projecting the antenna of the magnetron. 

Further, small-sized formation of the heating chamber by the wave guide in the 
5 L-like shape and shortening of the height dimension of the wave guide by mounting the 
bulged portion to the side wall of the heating chamber are synergetically combined and 
small-sized formation of the apparatus promoting space efficiency can be realized while 
preventing occurrence of a nonuniformity in heating caused by a deviation of a position of 
mounting the electricity feeding port. 
10 Further, preferably, as described in Claim 3, in the microwave heating apparatus 

described in Claim 1, there may be constructed a constitution in which the electricity 
feeding port is formed in a rectangular shape slender in a width direction of the heating 
chamber. 

When constituted in this way, even by the electricity feeding port arranged at a 
15 position deviated from the center of the heating chamber, occurrence of the nonuniformity 
in heating can be restrained by reducing a deviation of an electric field intensity 
distribution at the heating chamber. 

Further, preferably, as described in Claim 4, in the microwave heating apparatus 
described in Claim 3, there may be constructed a constitution in which a plurality of pieces 
20 of the electricity feeding ports are provided. 

Further, in that case, as described in Claim 5, there may be constructed a 
constitution in which the plurality of electricity feeding ports are formed by at least two or 
more kinds of electricity feeding ports having diflFerent shapes and opening areas. 

Further, as described in Claim 6, there may be constructed a constitution in which 
25 when the plurality of electricity feeding ports are aligned in a front and rear direction of the 
ceiling wall, the opening area of the electricity feeding port at a position proximate to a 
center of the ceiling wall is set to be larger than the opening area of the electricity feeding 
port at a position remote from the center of the ceiling wall. 

In this way, formation of the plurality of pieces of electricity feeding ports and 
30 various formations of shapes and areas of the electricity feeding ports are effective when 
the deviation of the electric field intensity distribution as a total of the heating chamber is 
alleviated by adjusting rates of radiating the microwaves fi-om the respective electricity 
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feeding ports when the position of mounting the electricity feeding port is deviated from 
the center of the ceiling wall of the heating chamber. 

Further, as described in Claim 7, in the microwave heating apparatus described in 
Claim 1 or 2, the microwave heating apparatus is characterized in that a heating member in 
5 a linear shape for heating by a heater is mounted to the ceiling wall of the heating chamber 
and the electricity feeding port is mounted to a position at which a line equally dividing the 
ceiling wall into two in a front and rear direction is not included. 

Further preferably, as described in Claim 8, in the microwave heating apparatus 
described in Claim 1 or 2, there may be constructed a constitution in which a heating 
10 member in a linear shape for heating by a heater is mounted to the ceiling wall of the 
heating chamber and a center axis of the heating member is constituted to be more 
proximate to a line equally dividing the ceiling wall into two in a front and rear direction 
than a center axis line in a width direction of the upper wave guide arranged at the ceiling 
wall. 

15 When constituted in this way, adjustment for reducing a deviation in a temperature 

distribution of an atmosphere by radiating heat of the heating member can be carried out in 
correspondence with adjustment of the deviation of the electric field intensity distribution 
by the microwave and occurrence of a nonuniformity in heating by the microwave and the 
radiation heat can be reduced. 

20 Further, as described in Claim 9, in the microwave heating apparatus described in 

Claim 8, there may be constructed a constitution in which the heating member is arranged 
to be inclined to the line equally dividing the ceiling wall into two in the front and rear 
direction. 

When constituted in this way, in comparison with a case of arranging the heating 
25 member in parallel with the line equally dividing the ceiling wall of the heating chamber 
into two in the front and rear direction, a heating region of the heating chamber by the 
heating member is widened in the front and rear direction of the heating chamber and the 
nonuniformity in heating by heating by a heater can further be restrained. 

Further, as described in Claim 10, in the microwave heating apparatus described 
30 in any one of Claims through 9, there may be constructed a constitution in which stirring 
means for stirring the microwave is mounted to a wall face of the heating chamber when 
space is permitted. 
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In this way, mounting of the stirring means is effective in further restraining 
occurrence of the nonuniformity in heating by preventing the deviation of the microwave 
in the heating chamber by stirring the microwave. 

5 Brief Description of Drawings 

Fig. 1 is a sectional view of an inner portion or a first embodiment of a microwave 
heating apparatus according to the invention in view from a front side thereof. 
Fig. 2 is a view viewing Fig. 1 from an arrow mark of a line A- A, 
Fig. 3 is a sectional view taken along a line B-B of Fig.2, 
10 Fig.4 is a sectional view of an inner portion of a modified example of the first 

embodiment ^f the microwave heating apparatus according to the invention viewed from 
the front side. 

Fig. 5 shows an outline constitution of an inner portion of a second embodiment of 
a microwave heating apparatus according to the invention viewed from an upper side, 
15 Fig.6 illustrates explanatory views of other embodiment of an electricity feeding 

port arranged^at a front end of an upper wave guide according to the invention, and 

Fig. 7 is a sectional view viewing a microwave heating apparatus of a background 
art from a front side. 

Further, in notations of the drawings, numeral 21 designates a microwave heating 
20 apparatus, numeral 23 designates an object to be heated, numeral 25 designates a heating 
chamber, notation 25a designates a ceiling wall, notation 25b designates a right side wall, 
numeral 27 designates a magnetron, notation 27a designates an antenna, numeral 29 
designates an electricity feeding port, notation 29a designates an electricity feeding port, 
notation 29b designates an electricity feeding port, numeral 31 designates a wave guide, 
25 numeral 33 designates a heating member, numeral 35 designates a grill, numeral 37 
designates an opening/closing door, numeral 41 designates a recessed portion, numeral 43 
designates a bulged portion, numeral 47 designates a side wave guide, numeral 49 
designates an upper wave guide, and numeral 51 designates a microwave heating 
apparatus. 

30 

Best Mode for Carrying Out the Invention 

A detailed explanation will be given of a microwave heating apparatus according 
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to a first embodiment of the invention in reference to the attached drawings as follows. 

Fig.l through Fig. 3 show the first embodiment of the microwave heating 
apparatus according to the invention, Fig. 1 is a sectional view of an inner portion viewed 
from the front side, Fig.2 is a view viewing Fig.l along an arrow mark of a line A- A, and 
5 Fig.3 is a sectional view taken along a Hne B-B of Fig.2. 

The microwave heating apparatus 21 according to the first embodiment is 
provided with the heating chamber 25 for containing the object 23 of food or the like, the 
magnetron 27 for oscillating a microwave, the electricity feeding port 29 formed at a wall 
face of the heating chamber 25 and constituting a port of radiating the microwave into the 
10 heating chamber 25, the wave guide 31 for guiding the microwave oscillated fi-om the 
magnetron 27 to the electricity feeding port 29, the heating member 33 in a linear shape for 
heating by a heater, and a grill 35 mounted to a bottom portion of the heating chamber 25 
for assisting heating operation. 

Further, the above-described respective constituent elements including the heating 
1 5 chamber 25 are contained at inside of an external cabinet 22. 

The heating chamber 25 is formed in a shape of a box a fi-ont side of which is 
made to be openable and closable by the opening/closing door 37, as shown by Fig.2 and 
Fig.3, the heating member 33 is mounted to an upper portion of the heating chamber 25 
fi-ontward fi-om a line Xi equally dividing the ceiling wall 25 a into two in a front and rear 
20 du-ection, further, the electricity feeding port 29 is mounted at a position rearward from the 
line Xi equally dividing the ceiling wall 25a into two in the front and rear direction. 

A position of the ceiling wall 25a in correspondence with the heating member 33 
is formed with the recessed portion 41 for containing the heating member 33 and a 
consideration is given thereto such that the heating member 3 is not projected into the 
25 heating chamber. 

In the case of the embodiment, the electricity feeding port 29 is constituted by two 
of electricity feeding ports 29a, 29b positions of which are shifted from each other in the 
front and rear direction. Either of shapes of the two electricity feeding ports 29a, 29b is a 
rectangular shape slender in a width direction of the heating chamber 25 (that is, in an axial 
30 direction of the wave guide 31, mentioned later). Further, the two electricity feeding 
ports 29a, 29b are provided at a region which does not include a pipe axis Yi of the wave 
guide 31 (in correspondence with an axial line constituting a center of a width dimension a 



of the wave guide 3 1, mentioned later). Further, as shown by Fig.2 and Fig.3, an opening 
area of the electricity feeding port 29a at a position proximate to a center of the ceiling 
wall 25a is set to be larger than an opening area of the electricity feeding port 29b at a 
position remote from the center of the ceiling wall 25a. 
5 The opening areas of the electricity feeding ports 29a, 29b are made to differ from 

each other in this way for making a deviation of an electric field intensity distribution as 
small as possible for an entire region of inside of the heating chamber 25 by adjusting 
radiation efficiencies, radiation angles and the like of microwaves from the respective 
openings. 

10 As shovm by Fig.l and Fig.2, the magnetron 27 is arranged on a side of a right 

outer side face of the heating chamber 25 to direct the antenna 27a oscillating the 
microwave to a side of the heating chamber 25. 

Further, the right side wall 25b of the heating chamber 25 opposed to the antenna 
27a is formed with the bulged portion 43 for avoiding interference with the antenna 27a in 

15 a mode of being bulged to an inner side of the chamber 

The wave guide 3 1 is formed in an L-like shape including the side guide wave 47 
extended upwardly from a surrounding of the antenna 27a along the right outer side face of 
the heating chamber 25 and the upper wave guide 49 extended from an upper end of the 
side wave guide 47 to the electricity feeding port 29 along an outer face of the ceiling wall 

20 25a. 

The side wave guide 47 partitions a wave guide path in a shape of a rectangular 
shape pipe for guiding the microwave in cooperation with the right side wall 25b of the 
heating chamber 25. Further, the upper wave guide 49 partitions a wave guide path in a 
shape of a rectangular pipe for guiding the microwave in cooperation with the ceiling wall 
25 25a of the heating chamber 25, 

In the case of the side guide wave 47, a height dimension h2 constituting a 
direction of projecting the antenna 27a is set to be smaller than a length of projecting the 
antenna 27a since interference with the antenna 27a can be avoided by presence of a height 
dimension of the bulged portion 43, A height dimension b of the upper wave guide 49 
30 is set to be the same as the height dimension h2 of the side wave guide 47 (that is, b = h2). 

Further, a position of attaching the wave guide 3 1 to the heating chamber 25 is set 
such that the electricity feeding port 29a is disposed on a front side of the apparatus and the 



electricity feeding port 29b is disposed on a rear side of the apparatus interposing the axis 
line Yi constituting the center of the width dimension a. 

Such an attaching position effects influence on an electric field intensity 
distribution at inside of the heating chamber 25 and a temperature distribution of a heating 
5 atmosphere owing to a relationship with a wave length of the microwave radiated into the 
heating chamber 25, 

As shown by Fig. 3, when a separated distance to a center axis Y2 of the heating 
member 33 from the line Xi equally dividing the ceiling wall 25a into two in the front and 
rear direction is designated by notation p, and a separated distance to the center axis line Yi 

10 of the wave guide 31 therefrom is designated by notation q, it is preferable to set a 
relationship of p < q and nullify p as much as possible. 

Because although in the case of the microwave radiated from the electricity 
feeding port 29 into the chamber 25, a radiation density at inside of the heating chamber 25 
can be adjusted by various means of an opening area or an opening position of the 

15 electricity feeding port 29 provided by the invention, or reflection by the grill 35 or the like 
and the deviation of the electric field intensity distribution can easily be adjusted, with 
regard to a temperature distribution of an atmosphere by radiation by the heating member 
33, in order to reduce a deviation thereof, it is best to install the heating member 33 per se 
as proximate to the center of the heating chamber 25 as possible. 

20 According to the above-described constitution, as shown by Fig.l, with regard to 

the length in the axial direction of the wave guide 31, even when the distance between the 
antenna 27a of the magnetron 27 and the center of the electricity feeding port 29 is set to, 
for example, 3/2 Xg which is equal to a half of a wave length Kg of the microwave in the 
wave guide multiplied by an integer by which the microwave can efficiently be radiated 

25 from the electricity feeding port 29, the distance can easily be ensured by regarding the 
length in the axial direction of the wave guide 3 1 as a sum of length dimensions LXl + LX2 
of the upper wave guide 49 and the side wave guide 47 and adjusting the position of the 
magnetron 27 and the length of the wave guide 47. As a result, even when the width 
dimension of the heating chamber 25 is constituted by any dimension, the electricity 

30 feeding port 29 can be set to the center of the heating chamber 25 and small-sized 
formation of the apparatus can be achieved by dispensing with formation of a wasteful 
space between the magnetron 27 and the side wall 25b of the heating chamber 25 while 



preventing a nonuniformity in heating by a deviation of an electric field intensity 
distribution fi-om being brought about. 

Further, according to the microwave heating apparatus 21 of the embodiment, a 
height dimension of the wave guide 31 at a surrounding of the antenna 27a of the 
5 magnetron 27 is substantially constituted by adding the height dimension ha of the bulged 
portion 43 of the side wall 25b of the heating chamber 25 to the actual height dimension hi 
of the wave guide 31, the actual height dimension hi per se of the wave guide 31 can be 
shortened to a value smaller than the length of projecting the antenna 27a of the magnetron 
27, thereby, the height dimension of the apparatus can be shorted by contracting the 
10 dimension of the wave guide 31 along the direction of projecting the antenna 27a of the 
magnetron 27. 

Further, small-sized formation of the heating chamber 25 by the wave guide 3 1 in 
the L-like shape and shortening of the height dimension of the wave guide 3 1 by mounting 
the bulged portion 43 to the side wall 25b of the heating chamber 25 are synergetically 
15 combined and small-sized formation of the apparatus promoting space efficiency can be 
realized while preventing a nonuniformity in heating caused by the deviation of a position 
of mounting the electricity feeding port 29 fi-om being brought about. 

Further, the microwave heating apparatus 21 of the embodiment is mounted with 
the heating member 33 and can be used also as an oven range (oven toaster) and therefore, 
20 the apparatus can be utilized for wider cooking use. 

Further, although the ceiling wall 25a of the heating chamber 25 is provided with 
both of the heating member 33 for heating by a heater and the electricity feeding port 29 
for heating by a microwave, the heating member 33 is made to be more proximate to the 
line Xi equally dividing the ceiling wall 25a into two in the fi-ont and rear direction and the 
25 electricity feeding port 29 and therefore, the deviation of the temperature distribution of the 
atmosphere in the heating chamber 25 is small and a drawback of the nonuniformity in 
heating or the like is diflHcuh to be brought about. 

Meanwhile, the electricity feeding port 29 is disposed at the center of the width 
direction of the heating chamber 25 and is arranged to be deviated rearward from the 
30 center of the heating chamber 25 only in the fi*ont and rear direction of the heating chamber 
25. Hence, with regard to such an eccentricity in the fi"ont and rear direction, the 
electricity feeding port 29a having a large aperture and the electricity feeding port 29b 
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having a small aperture are combined to thereby make radiation of the microwave into the 
heating chamber 25 as uniform as possible, as a result, even in the case of the microwave 
heating, the deviation in the electric field intensity distribution at inside of the heating 
chamber 25 is restrained to thereby restrain occurrence of the nonuniformity in heating, 
5 even when mounting of a turn table or the like which gives rise to large-sized formation of 
the apparatus is omitted, uniform heating to the object can be realized and small-sized 
formation of the apparatus can be realized without sacrificing the heating characteristic. 

Fig. 4 shows a modified example of the microwave heating apparatus according to 
the first embodiment of the invention. 

10 According to the modified example, the wave guide 3 1 formed in the L-like shape 

by including the side wave guide 47 and the upper wave guide 49 is constituted such that 
the side wave guide 47 is formed to extend to a lower side of the heating chamber 25 and 
the magnetron 27 is arranged at a position below the heating chamber 25. Further, the 
other constitution is the same as that of the first embodiment. 

15 By arranging the magnetron 27 at the position below the heating chamber 25 in 

this way, small-sized formation can fiirther be achieved by shortening the width dimension 
of the apparatus. 

Fig. 5 shows an outline constitution of an inner portion of a second embodiment of 
a microwave heating apparatus according to the invention viewed from an upper side. 

20 According to a microwave heating apparatus 51 of the second embodiment, the 

heating member 33 for heating by a heater is arranged to be inclined to the line Xi equally 
dividing the ceiling wall 25a into two in the front and rear direction and the other 
constitution is common to the case of the first embodiment. Constitutions common to 
those of the first embodiment are attached to the same notations and an explanation thereof 

25 will be omitted. 

When constituted in this way, in comparison with the case of the first embodiment 
in which the heating member 33 is arranged in parallel with the line XI equally dividing 
the ceiling wall 25a into two in the front and rear direction, a heating region of the heating 
chamber 25 is widened in the front and rear direction and a nonuniformity in heating by an 

30 oven can fijrther be restrained. 

Further, in the microwave heating apparatus according to the invention, it is 
preferable to set a width dimension a and a height dimension b of the wave guide having a 
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rectangular section shown in Fig.6(a) to satisfy Equation (l)and Equation (2) as follows 
when the wave length of the microwave in a free space is designated by notation Xq, 

(W2)<a<Xo ... (1) 

b<(W2) ... (2) 

5 Further, although according to the above-described respective embodiments, two 

pieces of the main and sub electricity feeding ports are arranged to align in the front and 
rear direction, a number of mounting the electricity feeding ports is not limited to that of 
the above-described embodiments. The number of mounting the electricity feeding port 
can also be made to be single and can also be set to a plurality of pieces of 3 pieces or 
10 more. 

iFurther, design of the electricity feeding port such as mounting position, shape, 
opening area or the like can pertinently be changed in accordance with a degrele of being 
proximate to the line Xi equally dividing the ceiling wall 25a of the heating chamber 25 
into two in the front and rear direction. 
15 In sum, the electricity feeding port may be made to be able to adjust such that the 

deviation of the electric field intensity distribution causing the nonuiformity in heating is 
eliminated as much as possible. 

Figs.6(b) through 6(f) show modified examples of the mounting position and the 
mounting number of the electricity feeding port 29 at the front end of the upper wave guide 
20 49. In this way, the electricity feeding port can be designed variously 

Fig.6(b) shows an example of mounting the single electricity feeding port 29 
slender in the axial direction by aligning the center to the center axis line Yi in the width 
direction of the upper wave guide 49. 

Fig.6(c) shows an example of mounting the single electricity feeding port 29 
25 slender in the axial direction by being shifted to the front side from the center axis line Yi 
in the width direction of the upper wave guide 49. 

Fig, 6(d) shows an example of mounting the single electricity feeding port 29 
slender in the axial direction by being shifted considerably to the front side not to be 
caught by the center axis line Yi in the width direction of the upper wave guide 49. 
30 Fig.6(e) shows an example of mounting the two electricity feeding ports 29, 29 

slender in the axial direction respectively to the front side and the rear side interposing the 
center axis line Yi in the width direction of the upper wave guide 49. 



Fig. 6(f) shows an example of mounting the electricity feeding port slender in the 
axial line direction frontward from the axis line Yi not to be caught by the center axis line 
Yi in the width direction of the upper wave guide 49 and mounting an electricity feeding 
port 30 slender in a direction orthogonal to the axis line Yi to be partially caught by the 
5 axis line Yi. 

There is also conceivable a structure of mounting a number of electricity feeding 
ports in a shape of a matrix in an axial direction although not illustrated. Further, there is 
also conceivable that a plurality of mounted electricity feeding ports are formed by 
electricity feeding ports of at least two or more kinds having different shapes and opening 
10 areas. For example, an electricity feeding port may be constituted by a circle, an ellipse, a 
triangle or other polygonal shape or may be formed only by a curve or a curve and a 
straight line. 

The above-described formation of a plurality of pieces of the electricity feeding 
ports, various formations of shapes and areas of the electricity feeding ports or the like are 
15 effective in alleviating the deviation of the electric field intensity distribution as a total of 
the heating chamber 25 by adjusting a rate of radiating the microwave from each electricity 
feeding port 29 when the mounting position of the electricity feeding port 29 is deviated 
from the center of the ceiling wall 25a of the heating chamber 25. 

Further, although in Fig. 6, there is a clearance between the electricity feeding port 
20 and a left end portion of the wave guide, there may be constructed a constitution of 
dispensing with the clearance. 

Further, stirring means for stirring the microwave may be mounted to the inner 
wall face of the heating chamber when there is allowance in dimensions and the like 
although the stirring means is not mounted in the above-described embodiments since 
25 small-sized formation is made to be mostly predominant. 

Mounting of the stirring means is effective in restraining occurrence of the 
nonuniformity in heating by preventing the deviation of the microwave by stirring the 
microwave. 

Although an explanation has been given of the invention in details and in 
30 reference to the specific embodiments, it is apparent for the skilled person that the present 
invention can variously be changed and modified without deviating from the sprit and the 
range of the invention. 
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The application is based on Japanese Patent Application No.2003-028450 filed on 
February 5, 2003 and a content thereof is incorporated here by reference. 

Industrial Applicability 

5 According to the microwave heating apparatus of the invention, by setting the 

length in the axial direction of the wave guide as the sum of the length dimensions on the 
upper wave guide and the side wave guide, even when the width dimension of the heating 
chamber is any dimension, the electricity feeding port can arbitrary be set and occurrence 
of the nonuniformity in heating by the deviation of the electric field intensity distribution 
10 can be prevented. Further, small-sized formation of the apparatus can be achieved by 
eliminating formation of a wasteful space between the niagnetron and the side wall of the 
heating chamber. 

Further, when the invention is constructed by a constitution described in Claim 2, 
the height dimension of the wave guide at the surrounding the antenna of the magnetron is 

15 substantially constituted by adding the height dimension ha of the bulged portion of the 
side wall of the heating chamber to the actual height dimension ha of the wave guide, the 
actual height dimension h2 of the wave guide per se can be shortened to the value smaller 
than the length of projecting the antenna of the magnetron, thereby, the height dimension 
of the apparatus can be shortened by contracting the dimension of the wave guide along the 

20 direction of projecting the antenna of the magnetron. 

Further, small-sized formation of the heating chamber by the wave guide in the 
L-like shape and shortening of the height dimension of the wave guide by mounting the 
bulged portion to the side wall of the heating chamber are synergetically combined and 
small-sized formation of the apparatus promoting space efficiency can be realized while 

25 preventing occurrence of the nonuniformity in heating caused by the deviation of the 
position of mounting the electricity feeding port. 
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